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(57) [Claim(s)] 

[Claim 1]An electrification unit comprising an insulator, an electrifying electrode 
constituted so that it might change from a conductor to a half-conductor 
continuously by being formed on said insulator and changing a presentation to a 
thickness direction gradually, and an applied voltage means to apply voltage to said 
electrifying electrode. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to an electrification unit. 
[0002] 

[Description of the Prior Art]Conventionally, the scorotron electrification unit as 
shown in drawing 4 and drawing 5 is used as an electrification unit used for 
electrophotography devices, such as a copying machine and a laser beam printer. 
[0003]Sectional shape forms this scorotron electrification unit 50 in the both ends 
of the shielding case 52 of the shape of KO, and the insulating blocks 54a and 54b 
among these insulating blocks 54a and 54b, the shielding case 52 — the discharge 
wire 56 is stretched so that it may be mostly located in the center, and the grid 
electrode 58 is formed in the effective area of the shielding case 52, and it is 
constituted. 

[0004]This grid electrode 58 is grounded via the shielding case 52 and the about 
[ varistor voltage 680V ] barista 60. 

[0005]When charged using the scorotron electrification unit 50 of the above- 
mentioned composition, the opening (field established for the grid electrode 58) of 
the shielding case 52 is made to counter the photo conductor drum 62, as shown in 
drawing 5 , constant current control of the direct current voltage of about 56-6 kV of 
discharge wires is carried out, and it is impressed. Then, the ion by which corona 
discharge occurred around the discharge wire 56, and it was generated by corona 
discharge reaches the photo conductor drum 62, and the surface of the photo 
conductor drum 62 is electrified in about [ equivalent to the barista's 60 standard ] - 
680V. At this time, the grid electrode 58 controls the corona ionic current which 
flows into the photo conductor drum 62, and the photo conductor drum 62 is 
charged uniformly. 

[0006]However, such a scorotron electrification unit has various problems which are 
described below. 

[0007]First, ionizing the oxygen molecule in the atmosphere and generating ozone by 



corona discharge, as a problem of environmental sanitation, is raised. A device of 
negative electrification which is used especially by a laser beam printer has many 
single figure amounts of ozone evolution compared with right electrification. 
Although the amount of ozone evolution is decided by the current value which flows 
into a discharge wire, in order to obtain number of drum inrush currents 10muA 
which a photo conductor drum needs for electrification, it is necessary to supply - 
400-500microA thing current to a discharge wire, and, for this reason, a lot of ozone 
occurs. Therefore, in the usual printer, it is exhausting via the ozone filter from the 
exhaust duct. 

[0008]In a cost aspect, since a large-sized high voltage power supply is needed 
since current utilization efficiency is bad as mentioned above, and also an ozone 
filter, the fan for exhaust air, etc. are needed as a measure against ozone, cost rises 
substantially. 

[0009]In a maintenance surface, the silicone oil of a fixing assembly oxidizes and 
adheres to a wire surface, and there is a possibility of the initial potential of a photo 
conductor drum falling and having an adverse effect on printing. 
[0010]Then, in order to solve the above problems, the electrification unit by a plane 
discharge element as shown in drawing 3 is proposed. 

[001 1]This plane discharge electrification unit on the surface of the substrate 81 
which consists of insulators, such as glass. The impression electrode 86 which 
consists of conductors, such as aluminum, is formed, and also the half-conductor 
film 87 which consists of tantalum nitrides etc. is formed in the surface of the 
impression electrode 86, and it comprises maintaining at a constant interval and 
being arranged at the position which opposes the photo conductor drum 84. 
[0012]By impressing voltage to the impression electrode 86 by the high voltage 
power supply 85, the surface of the half-conductor film 87 is made to generate the 
corona discharge of surface state, ion is generated, and the photo conductor drum 
84 is electrified with this ion. 

[0013]As a manufacturing method of this plane discharge element, aluminum is 
vapor-deposited to a glass surface, and it is considered as the impression electrode 
86, for example, and also the half-conductor film 87 of tantalum nitride is formed in 
the surface of the impression electrode 86. 

[0014]Since current utilization efficiency is high, the electrification unit by this plane 
discharge element has few amounts of ozone evolution, and it has an advantage, like 
the high voltage power supply 85 is made small. 
[0015] 

[Problem(s) to be Solved by the Invention] However, since this plane discharge 
electrification unit creates a half-conductor film in the surface of an impression 
electrode, If defects, such as a pinhole, arise at the time of production of a half- 
conductor film, current can flow into the half-conductor film surface from the 
impression electrode on the back side, electric field concentrates cannot happen to 
the portion, streamer discharge by electronic secondary discharge cannot arise, and 



a photo conductor drum cannot be charged uniformly. 

[0016]Since the photo conductor drum 84 stops charging uniformly if garbage etc. 
adhere to the surface of the half-conductor film 87, it is necessary to clean the 
surface of the half-conductor film 87. However, when it wipes in order to clean the 
surface of the half-conductor film 87, since the adsorption power in the interface of 
the impression electrode 86 and the half-conductor film 87 is weak, there is a 
problem that the half-conductor film 87 exfoliates. 

[0017]This invention is made in order to solve the problem mentioned above, and it 
is a thing. 

The purpose is prevented and it is providing the electrification unit which can do 
cleaning easily. 

[0018] 

[Means for Solving the Problem]In order to attain this purpose, this invention is 

characterized by comprising the following: 

Insulator. 

An electrifying electrode constituted so that it might change from a conductor to a 
half-conductor continuously by being formed on said insulator and changing a 
presentation to a thickness direction gradually. 

An applied voltage means to apply voltage to said electrifying electrode. 
[0019] 

[Function]The electrification unit of this invention which has the above-mentioned 
composition is arranged so that an electrifying electrode may counter with a photo 
conductor. And if voltage is applied to an electrifying electrode by an applied voltage 
means, corona discharge will arise between an electrifying electrode and a photo 
conductor, and a photo conductor will be charged. 
[0020] 

[Example]Hereafter, the example which materialized this invention is described with 
reference to drawings. 

[0021]The electrophotography process which uses the electrification unit of this 
invention first is explained with reference to drawing 2 . 

[0022]The photo conductor drum 4 is charged with the electrification unit 24 
explained in full detail behind, the manuscript 20 placed on the manuscript stand 21 
is irradiated by the lighting lamp 22, image formation of the picture is carried out to 
the photo conductor drum 4 through the lens 23, and an electrostatic latent image is 
formed on the photo conductor drum 4. And a developer is made to adhere to the 
electrostatic latent image on the photo conductor drum 4 with the developing 
machine 25, and a visible image is formed in it. 

[0023]Next, the paper 31 sent from the paper cassette 32 puts on the photo 
conductor drum 4, and the developer on the photo conductor drum 4 is transferred 
by the paper 31 by giving ion with the electrification unit 26 for transfer. Then, the 



electrification unit 27 for exfoliation removes the electric charge of the paper 31, 
and the paper 31 is exfoliated from the photo conductor drum 4. The paper 31 is 
fixed to the developer on the paper 31 with the anchorage device 28, and it serves 
as a copied image. 

[0024]The electric charge on the photo conductor drum 4 is discharged by the 
electrification unit 29 for electric discharge, and the developer on the photo 
conductor drum 4 which remained further is cleaned with the cleaner 30. 
[0025]Next, the electrification unit 24 is explained in full detail. The electrification 
unit 24 is constituted as shown in drawing 1 . 

[0026]The electrode 2 is formed in a part of surface of the insulator 1 with the 
smooth surfaces, such as glass, and also the electrifying electrode 3 is formed so 
that the electrode 2 may be touched. 

[0027]The electrifying electrode 3 is a conductor in respect of being in contact with 
the insulator 1, the surface side of the electrifying electrode 3, i.e., the photo 
conductor drum 4 and the field which counters, is a half-conductor of high 
resistance, and the interlayer is changing so that resistance may increase in the 
direction of the photo conductor drum 4 from the insulator 1 side gradually. The 
electrifying electrode 3 is maintained at the photo conductor drum 4 and the 
constant interval. 

[0028]The high voltage power supply 5 is connected to the electrode 2. 

It is constituted so that corona discharge may arise between the electrifying 

electrode 3 and the photo conductor drum 4. 

[0029]Next, the manufacturing method of the above-mentioned electrification unit 
24 is explained. 

[0030]In this example, a glass substrate 1 mm in thickness, 10 mm in width, and 230 
mm in length was used for the insulator 1. Ultrasonic cleaning washes this glass 
substrate first. Next, a masking tape is stuck except for the place in which the end 2 
of this glass substrate, i.e., an electrode, is formed, and an aluminum film about 0.1 
micrometer thick is vapor-deposited with a vacuum evaporator. The electrode 2 is 
made by removing a masking tape from the glass substrate after vacuum 
evaporation on a glass substrate. 

[0031]Next, DC magnetron reactive sputtering process is used for the insulator 1 
which formed this electrode 2, Under the conditions of tantalum, argon pressure 
power 1x10 " 4 Torr - 3x10 ~ 2 Torr, the sputtering voltages 100-500V, and a target 
begin sputtering, with the passage of time, flow nitrogen gas into argon gas gradually, 
and perform sputtering. It is made for the flow of nitrogen gas to become the 
nitrogen gas 2 to the argon 1 at the time of the end of sputtering. 
[0032]If the mixture of tantalum and the tantalum nitride of a half-conductor 
adheres and also the inflow of nitrogen gas increases as tantalum of a conductor will 
adhere to the surface of the insulator 1 and nitrogen gas will flow gradually into 
argon gas in the beginning, if sputtering is performed in the above-mentioned 



process, only tantalum nitride will adhere. 

[0033]It is also possible to use titanium as a target and to use oxygen as inflow gas. 
At this time, titanium oxide is made as a half-conductor film. 

[0034]At a phi35mm aluminum element tube to the electrification unit 24 made by 
the above-mentioned process and the photo conductor drum 4 A career generating 
layer (CGL), The place where the electrifying electrode 3 and the photo conductor 
drum 4 approach most was kept at 0.3 mm using the lamination type organic system 
photo conductor which laminated the carrier transport layer (CTL), and when -3.5 
kV of high voltage power supplies were impressed by five, the photo conductor drum 
4 was uniformly charged in -800V. 

[0035]It did not exfoliate, although the electrifying electrode 3 was wiped with the 
cleaning paper which permeated and carried out the top of the ethyl alcohol. Since 
the portion with the electrode 2 has a possibility of exfoliating, it is in addition good 
only for the place which has the electrode 2 with ultraviolet curing resin to make a 
protective film. 

[0036]As mentioned above, since the back side consists of the insulator 1 and an 
influx of current does not occur like [ it is ****** from having explained in full detail, 
and ] according to the electrification unit 24 of this example even if defects, such as 
a pinhole, arise at the time of production of the electrifying electrode 3, The 
streamer discharge by electronic secondary discharge cannot break out, but can be 
uniformly charged in a photo conductor. 

[0037]Since the electrifying electrode 3 consists of one layer, the problem of 
exfoliating even if it cleans an electrifying electrode does not occur. 
[0038]Change of the range which this invention is not limited to the example 
explained in full detail above, and does not deviate from the meaning is possible. 
[0039] 

[Effect of the Invention]As mentioned above, since the back side consists of 
insulators and an influx of current does not occur like [ it is ****** from having 
explained in full detail, and ] according to the electrification unit of this invention 
even if defects, such as a pinhole, arise at the time of production of an electrifying 
electrode, the streamer discharge by electronic secondary discharge cannot break 
out, but can be uniformly charged in a photo conductor. 
[0040]Since the electrifying electrode consists of one layer, the problem of 
exfoliating even if it cleans an electrifying electrode does not occur. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view showing the electrification unit of this example. 
[Drawing 2] It is a lineblock diagram of the electrophotography device of this example. 



[Drawing 3] It is a perspective view of the conventional plane discharge 
electrification unit. 

[Drawing 4] It is a perspective view of the conventional scorotron electrification unit. 
[Drawing 5] It is a sectional view of the conventional scorotron electrification unit. 
[Description of Notations] 

1 Insulator 

2 Electrode 

3 Electrifying electrode 

5 High voltage power supply 
24 Electrification unit 
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